Partially folded intermediate state of concanavalin A retains its carbohydrate specificity.
A systematic investigation of the effect of polyethylene glycol (PEG) 200 and 400 on the solution conformation of concanavalin A (con A) was made using circular dichroism (CD), tryptophan fluorescence, 1-anilino-8-naphthalenesulfonic acid (ANS) binding, and size-exclusion chromatography. Far-UV CD spectra of con A at 30%(v/v) PEGs show the retention of ordered secondary structure as compared to 70%(v/v) PEGs. Near-UV CD spectra showed the retention of native-like spectral features in the presence of 30%(v/v) PEGs. Intrinsic tryptophan fluorescence studies indicate a change in the environment of tryptophan residues on the addition of PEG. ANS binding was maximum at 30%(v/v) PEGs suggesting the compact "molten-globule"-like state with enhanced exposure of hydrophobic surface area. Size-exclusion chromatography indicates an intermediate hydrodynamic size at 30%(v/v) PEGs. GdnHCl denaturation of these states was a single-step, two-state transition. To study the possible minimum structural requirement in the specific binding, the effect of PEGs on the interaction of con A with ligand was investigated by turbidity measurements. The C50 value was less in PEG 400 suggesting the more inhibitory ability of PEG 400. The C50 value of PEGs was highest for dextran followed by glycogen, ovalbumin, and ovomucoid. From percentage inhibition of con A-ligands at 30%(v/v) PEG, maximum inhibition was in ovalbumin followed by ovomucoid, glycogen, and dextran. To summarize: con A at 30%(v/v) PEGs exists as compact intermediate with molten-globule-like characteristics, viz., enhanced hydrophobic surface area, retention of compact secondary as well as tertiary structure, and a considerable degree of carbohydrate binding specificity and activity. This result has significant implications on the molten globule state during the folding pathway(s) of proteins in general and quaternary association in the legume lectin in particular, where precise topology is required for their biological activities.